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TNI THT? UNITTRD rtatkf; PATENT AND TRADEMARK OFFICE 
PATENT APPLICATION 

entitled: Use of a statin derivative in the treatment 
of eye complaints 

in the games of: Dino NISATO 

Gerard LE FUR 

Assignee: SANOFI 

ABSTRACT OF THE DISCLQSUBE 

The invention relates to the use of N- ( 3-pyr idyl- 
propionyl )phenylalanylhist idyl ( cyclohexyl ) statyl-N- (1,3- 
dihydroxy-2-methylpropyl ) isoleucinamide , which has the 
formula 

CH2OH 

N-3- ( pyrid-3-yl )propionyl-Phe-His- ( cyclohexyl ) St a- 1 le-NH-C-CHs ( I ) 

CH2OH 

in which: Phe is the ( L) -phenylalanine residue, His is 
the (L)-histidine residue, lie is the ( L) -isoleucine 
residue and ( cyclohexyl ) Sta is the cyclohexylstat in 
residue, i.e. the ( 3S , 4S ) -4-amino-5-cyc lohexyl-3- 
hydroxypentanoic acid residue, for the preparation of 
drugs useful in the treatment of eye complaints. 
Application: treatment of eye complaints. 
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Use of a statin d erivative irL Jt±Le-Jjia af -T n Q n t of 
gomplainta 

The present invention relates to the use of a 
statin derivative in the treatment of eye complaints such 
05 as glaucoma and diabetic retinopathy. 

Glaucoma is an eye complaint which is charac- 
terized, among other symptoms, by a slow or rapid 
increase in the intraocular pressure. Glaucoma leads to 
the destruction of the optic nerve fibers and can result 
10 in loss of sight. 

One of the major treatments for glaucoma consists 
in reducing the intraocular pressure. The currently 
known drugs for the treatment of glaucoma are difficult 
to use. Thus, for example, pilocarpine has local side- 
15 effects, while active principles such as epinephrine or 
an adrenergic beta-blocker - timolol - are difficult to 
use on certain patients who suffer from cardiovascular 
diseases or do not tolerate the general cardiovascular 
effects of these drugs. 
20 Patent application WO 87/02581 describes the use 

of certain renin inhibitors for the preparation of drugs 
intended for reducing and controlling an excessive intra- 
ocular pressure. 

Diabetic retinopathy is another eye complaint 
25 which is generally observed after diabetes has been 

developing for about fifteen years. It appears in the 
fundus oculi in the form of microaneur isms and can result 
in a vascular proliferation, reducing visual acuity. 

At the present time, not many treatments exist 
30 for combating diabetic retinopathy. An example which may 
be mentioned is the use of heparin in association with an 
enzymic fraction of venom. 

In certain patients suffering from diabetes 
mellitus, it has been possible to find an increase in the 
35 plasma prorenin level (J. A. Luestscher et al., New 
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England J. Med., 1985, 312 (22), 1412-1417). 

The present invention relates to the use of a 
particularly active renin inhibitor for the preparation 
of drugs intended for the treatment of eye complaints, 
05 especially for controlling the intraocular pressure and 
for the treatment of ocular hypertension, glaucoma and 
diabetic retinopathy. 

The particularly active renin inhibiting compound 
whose use forms the subject of the present invention is 
10 described in patent application EP 211 744. Said com- 
pound is N- ( 3-pyridy lpropionyl )phenylalanylhistidy 1- 
( cyclohexy 1 ) statyl-N- ( 1 , 3-dihydroxy-2-methylpropy 1 ) iso- 
leucinamide, which has the following formula: 

15 CH2OH 

N-3- ( pyr id-3-y 1 )propiony 1-Phe-His~ ( eye lohexy 1 ) Sta-I le-NH-C-CHa ( I ) 

CH2OH 

in which: Phe is the ( L) -phenylalanine residue, His is 
20 the ( L)-histidine residue, lie is the ( L) -iso leucine 

residue and ( cyclohexy 1 ) Sta is the eye lohexy Istat in 

residue, i.e. the (3S, 4S ) -4-amino-5-cyclohexy 1-3- 

hydroxypentanoic acid residue. 

The inhibition of human plasma renin activity at 
25 pH 7.4 was measured for this compound (I) according to 

the method described in patent application EP 211 744. 

The 50% inhibitory concentration (ICeo) of compound (I) 

is IO-12 m. 

None of the compounds described in patent appli- 
30 cation WO 87/02581 has such a high activity as a renin 
inhibitor . 

For the treatment of glaucoma, the invention 
further relates to the use of compound I in combination 
with another active principle. The active principle used 
35 in combination with compound I can be either an adrener- 



gic beta-blocker, which is itself useful for lowering the 
intraocular pressure, or an antiinflammatory, especially 
a steroidal antiinflammatory or a corticosteroid, a side- 
effect of which is to increase the intraocular pressure. 

05 The present invention further relates to a 

pharmaceutical composition which contains compound I and 
which is intended for the treatment of increased intra- 
ocular pressure following a treatment with steroidal 
antiinflammatories . 

10 The pharmaceutical compositions according to the 

present invention are administered either in the form of 
ophthalmic pharmaceutical compositions adapted for 
topical administration to the eye, such as solutions, 
suspensions or ointments, or in the form of pharmaceuti- 

15 cal compositions adapted for systemic administration 

orally, by injection, percutaneously or by inhalation. 

The invention further relates to a combination 
comprising, on the one hand, compound I in a topical 
ophthalmic excipient and, on the other hand, an ant i- 

20 inflammatory in a topical ophthalmic excipient for the 
treatment of glaucoma. 

The formulations according to the invention can 
contain from 0.000001 to 1% by weight of compound I, more 
particularly from 0.00001 to 0.1%. Each dosage unit com- 

25 prises an amount of compound I of between 1 ng and 50 mg , 
preferably of between 5 ng and 25 mg. 

The expression "controlling high intraocular 
pressure", as used in the present description, means 
regulating, lowering and modulating high intraocular 

30 pressure, which is the first symptom enabling glaucoma to 
be diagnosed. The expression also means that the 
lowering of the intraocular pressure achieved, according 
to the invention, by using a compound I is maintained for 
a sufficient period of time, for example between the 

35 administration of 2 consecutive doses. 



2018209 



- 4 - 

In the case of "the treatment of glaucoma, com- 
pound I can "be employed in pharmaceutical compositions 
either as the only active ingredient intended for 
reducing the intraocular pressure, or in combination with 

05 other active principles which are also intended for 
lowering the intraocular pressure and which act by a 
different mechanism, such as an adrenergic beta-blocker, 
for example timolol in the form of the maleate. The 
utility of a beta-blocker for lowering the intraocular 

10 pressure is known. Thus timolol is prescribed in the 
topical treatment of glaucoma at a rate of one to two 
drops per day of a solution containing 0.25 mg/100 ml or 
0.50 mg/100 ml. It is known, however, that this product 
must be used with caution because of its activity on the 

15 cardiovascular system and its side-effects. 

According to one feature of the present inven- 
tion, it is clear that the use of a compound I in 
association with a beta-blocker such as timolol maleate 
can make it possible to reduce the useful dose of beta— 

20 blocker and at the same time to observe an equivalent 

reduction in the intraocular pressure. It will thus be 
possible to minimize the undesirable effects due to the 
beta-blocker . 

To carry out such a combination treatment, the 

25 beta-blocker and compound I are preferably administered 
together in the form of an ophthalmic composition in a 
pharmaceutical formulation. The unit dosage form pre- 
ferably contains: 

- from 5 pg to 125 ug of adrenergic beta-blocker and 
30 - from 5 ng to 0 . 1 mg of compound I . 

The amount of each of the active principles can 
vary according to the severity of the disease and the 
individual response of the patients. 

The concentrations of each of the active prin- 
35 ciples in the composition making it possible to reduce 



2018209 



the intraocular pressure are variable and have a lower 
limit below which the composition is inactive. This 
lower limit is about 5% of the effective dose and depends 
on the age and height of the patient, the severity of the 
05 disease and the potency of the beta-blocker used. 

The increase in intraocular pressure which is 
associated with the ophthalmic or systemic use of ste- 
roidal antiinflammatories can be reduced by the adminis- 
tration of compound I. Steroidal antiinflammatories 
10 include hydrocortisone, cortisone, flunisolide, beclo- 

methasone , alclomethasone , chlorocortolone , dif lorasone , 
alcinolide , f iuocinonide , f luocinolone , desoxymethasone , 
medrysone , paramethasone , 9 , 21-dichloro-I7- ( furan-2-yl- 
carbonyl ) oxy- ll-hydroxy-16-methyl-a-pregna-l , 4-diene- 
15 3 , 20-dione and f luorometholone , as well as their pharma- 
ceutical ly acceptable salts and esters. 

The increase in intraocular pressure can occur 
following any mode of administration of these drugs: 
systemic administration, generally orally, or a local 
20 injection, for example the injection of a de layed-release 
form, and particularly a topical or intravi treous 
ophthalmic injection. Compound I can be administered 
after the steroid treatment in order to lower the high 
intraocular pressure or it can be coadministered with the 
25 steroid in order to suppress the steroid' s effect of 
increasing the intraocular pressure, without however 
interfering with its antiinflammatory activity. 

According to the present invention, any combina- 
tion of the dosage forms can be used to administer the 
30 combination of antiinflammatory steroid and compound I: 
both drugs in oral form, or both in topical form, or one 
in oral form and the other in topical form, or the 
steroid in the form of a local injection and compound 1 
in topical form; a preferred combination is a topical 
35 ophthalmic composition comprising both the steroid and 



compound I . 

The method of reducing and controlling high 
intraocular pressure, associated with the use of a 
steroidal antiinflammatory by systemic or ophthalmic 

05 administration, also includes the separate administration 
of this agent and compound I. It is for this reason that 
the present invention relates to a kit comprising 2 
separate units: a pharmaceutical composition comprising 
compound I and a pharmaceutical composition comprising a 

10 steroid. Preferably, such a kit comprises a topical 

ophthalmic composition of compound I and a pharmaceutical 
composition of a steroid- Most preferably, the kit com- 
prises two topical ophthalmic compositions, one compri- 
sing compound I and the other comprising the steroid- A 

15 particular advantage of this presentation is that of pro- 
viding a composition based on compound I which can be 
administered once or twice a day, and a composition based 
on a steroid which can be administered more frequently, 
for example every hour. 

20 According to the invention, the topical formula- 

tion can contain different amounts of active principle, 
either in the same composition or administered separa- 
tely. 

Compound I represents from 0.000001% to about 1% 
25 by weight of the drug, more particularly from 0.00001 to 
0 « 1% . A unit dosage form comprises from 1 ng to 50 mg , 
preferably between 5 ng and 25 mg. In each individual 
case, the amount to be administered and the frequency of 
administration depend on the potency of the chosen steroid , the 
30 severity of the eve conplaint to be treated and the patient's response. 

The steroid represents from 0.05% to about 1.5% 
by weight of the drug. A unit dosage form comprises from 
20 ug to 600 jag to be applied to the eye. In each indi- 
vidual case, the amount to be administered and the fre- 
35 quency of administration depend on the potency of the 
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chosen steroid, the severity of the disease and the 
patient * s response - 

According to another feature of the invention, 
the two active principles, namely compound I and the 

05 steroid, are administered simultaneously and are con- 
tained in the same pharmaceutical form, each being 
present in the pharmaceutical form at its preferred con- 
centration. If the steroid is administered systemically 
or topically, other than ophthalmically , its dosage can 

10 vary in accordance with the criteria described above and 
known to those skilled in the art. As regards the solu- 
tions and suspensions, it is also necessary to take 
account of the volume represented by a drop of pharma- 
ceutical composition. 

15 The intraocular pressure lowering effect of a 

pharmaceutical composition according to the invention can 
be determined on animals, for example on rabbits, in a 
test in which large amounts of water are administered 
orally, as described for example in Arch. Ophthal., 1969, 

20 82, 381-384 or in J. Ocul . Pharmacol., 1985, 1 (2), 161- 
168. 

Thus compound (I) described in the present patent 
application was studied for its effect on the intraocular 
pressure in rabbits. The administration of this compound 

25 in the form of an eye lotion enables the intraocular 

pressure to return rapidly to its normal value after said 
pressure has been increased by the intravenous injection 
of a 5% glucose solution. 

To prepare suitable formulations, the pharmaceu- 

30 tical compositions can be mixed with a suitable vehicle, 
either for topical ophthalmic administration or for 
general administration. As pharmaceutical vehicles 
acceptable for ophthalmic administration, there may be 
mentioned water, a mixture of water and water-miscible 

35 solvents such as lower alkanols, vegetable oils or mineral 
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oils comprising from 0.5 to 5% by weight of hydroxyethyi 
cellulose, ethyl oleate, carboxymethyl cellulose, poly- 
vinylpyrrolidone and other non-toxic water-soluble poly- 
mers compatible with ophthalmic use, for example cellu- 

05 lose derivatives such as methyl cellulose, an alkali 
metal derivative of carboxymethyl cellulose, hydroxy- 
methyl cellulose, hydroxyethyi cellulose and hydroxy- 
propylmethyl cellulose, acrylates such as polyacrylic 
acid salts and ethyl acrylates, polyacry lamides , natural 

10 products such as gelatin, alginates, pectins, tragacanth, 
karaya gum, xanthan gum, carrageenan, agar and acacia, 
starch derivatives such as starch acetate, hydroxyethyi 
starch ethers and hydroxypropy 1 starch, as well as other 
synthetic derivatives such as polyvinyl alcohol, poly- 

15 vinylpyrrolidone , polyvinyl methyl ether, polyethylene 
oxide, neutral carbopol or mixtures of these polymers. 
The pharmaceutical preparation can also contain non-toxic 
auxiliary substances such as emulsifiers, preservatives, 
wetting agents, texturing agents and other substances 

20 such as, for example, polyethylene glycols 200, 300, 400 
and 600, carbowaxes 1000, 1500, 4000, 6000 and 10,000, 
antibacterial products such as quaternary ammonium com- 
pounds, phenylmercury salts known for having sterilizing 
properties in the cold without being aggressive, timero- 

25 sal, propylparaben, benzyl alcohol, phenylethanol , iso- 
tonic agents such as an alkali metal chloride, borate, 
acetate or gluconate buffers, antioxidants such as sodium 
metabisulf ite , buty Ihydroxyani sole , buty lhydroxytoluene 
or similar agents, and other agents in conventional use, 

30 such as sorbitan monolaurate, triethanolamine oleate, 

polyethylene sorbitan monopalmitate, an alkali metal salt 
of dioctyl sulf osuccinate 7 monothioglycerol , ethylene- 
diaminetetraacetic acid or the like. 

Furthermore, acceptable ophthalmic excipients can 

35 be used, such as, for example, phosphate buffer, isotonic 
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boric acid, an isotonic alkali metal chloride or tris. 

The pharmaceutical preparation can also be a 
suspension in which the particles are water-soluble or 
water-insoluble polymers. Such a suspension can contain 
05 microforms such as micropart ic les or nanopart ic les . 

The compositions according to the invention can 
contain additional therapeutic agents as well as compound 
I. Thus antibiotics, anesthetics or other agents may be 
present - 

10 The following Examples illustrate the invention 

without however limiting it. 

Example 1, 

Topical solution 

15 Compound 1 1 mg 

Sodium chloride 9 mg 

Distilled water q.s. 1 ml 

1 N NaOH q - s . P H = 5 . 5 

The constituents of the solution are mixed under 
20 the customary conditions to give an ophthalmic solution. 

Topical solution 

Compound I 1 mg 

25 Timolol maleate 5 mg 

Benzalkonium chloride 0.1 mg 

Sodium chloride 9 mg 

Distilled water q.s. 1 ml 

1 N NaOH q.s. pH = 5 . 5 

30 The constituents of the solution are mixed under 

the customary conditions to give an ophthalmic solution. 



35 
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The embodiments of f^e^ invention in which an exclusive 
property or privilege is claimed are defined as follows: 

1 . Use of N-(3-pyridylpropionyl)phenylalanylhistidyl- 
(cyclohexyl)statyl-N- ( 1 , 3-dihydroxy~2-methylpropyl ) iso- 
leucinamide for the preparation of a drug intended for 
the treatment of eye complaints. 

2. Use of the compound according to claim 1, said com- 
pound being used in combination with ophthalmic excipi- 
ents acceptable for topical use. 

3. Use of the compound according to claim 1, said com- 
pound being used in combination with excipients accep- 
table for systemic administration. 

4. Use of the compound according to any one of claims 1, 
2 and 3 in combination with an adrenergic beta-blocker. 

5. Use according to claim 4 of the compound according to 
claim 1, wherein the adrenergic beta-blocker is timolol 
maleate . 

6. Use of the compound according to any one of claims 1 
to 5 in combination with a steroidal antiinflammatory. 

7. A kit comprising, in separate parts, on the one hand 
the compound according to claim 1 in a topical ophthalmic 
form, and on the other hand a steroid in a pharmaceuti- 
cal ly acceptable form. 

8. A kit according to claim 7, wherein the steroid is in 
a topical ophthalmic form. 

9. A pharmaceutical composition useful for the treatment 
of the increased intraocular pressure associated with the 
use of a steroidal antiinflammatory, comprising the com- 
pound according to claim 1 and a pharmaceutical^ 
acceptable excipient . 

10. A pharmaceutical composition according to claim 9 
which also comprises an adrenergic beta-blocker compound. 

11. A pharmaceutical composition according to claim 10 in 
which the adrenergic beta-blocker compound is timolol 
maleate. 

12. A pharmaceutical composition useful for the treatment 
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of diabetic retinopathy, comprising the compound accor 
ding to claim 1 and a pharmaceut ically acceptable exci 
pient - 
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